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that the resultant effect is very small; when, however, the
medium is polarized, order is introduced into the arrangement of
the molecules, and the inter-molecular forces by all tending in
the same direction may produce very large effects.

214.] The arrangement of the molecules of a gas in the electric
field and the tendency of the inter-molecular forces may be illus-
trated to some extent by the aid of a model consisting of a large
number of similar small magnets suspended by long strings
attached to their centres. The positive and negative atoms in
the molecules of the gas are represented by the poles of the
magnets, and the forces between the molecules by those between
the magnets. The way the molecules tend to arrange them-
selves in the electric field is represented by the arrangement
of the magnets in a magnetic field.

The analogy between the model and the gas, though it may
serve to illustrate the forces between the molecules, is very im-
perfect, as the magnets are almost stationary, while the molecules
are moving with great rapidity, and the collisions which occur
in consequence introduce effects which are not represented in the
model. The magnets, for example, would form long chains
similar to those formed by iron filings when placed in the
magnetic field; in the gas, however, though some*of the molecules
would form chains, they would be broken up into short lengths
by the bombardment of other molecules. The length of these
chains would depend upon the intensity of the bombardment to
which they were subjected, that is upon the pressure of the gas ;
the greater the pressure the more intense the bombardment, and
therefore the shorter the chain.

We shall call these chains of molecules Grotthus' chains,
because we suppose that when the discharge passes through the
gas it passes by the agency of these chains, and that the same
kind of interchange of atoms goes on amongst the molecules of
these chains as on Grotthus' theory of electrolysis goes on between
the molecules on a Grotthus5 chain in an electrolyte.

The molecules in such a chain tend to pull each other to pieces,
and the force with which the last atom in the chain is attracted
to the next atom will be much smaller than the force between
two atoms in an isolated molecule ; this atom will therefore be
much more easily detached from the chain than it would from a
single molecule, and thus chemical change, and therefore electrict obvious assumption,not so great as that due to an actual reversal of thef
